The faecal blood loss of six alcoholic subjects with normal gastric mucosa, six with superficial gastritis, and six with atrophic gastritis was studied before and during ingestion of 40 % v/v ethanol using 51Cr-tagged red blood cells. No significant change in faecal blood loss was observed in the normal mucosa and superficial gastritis groups but all subjects with atrophic gastritis bad significant increases of faecal blood loss during ethanol ingestion. These observations suggest that gastric mucosal morphology may be an important determinant of gastric mucosal bleeding during the ingestion of alcohol.
SUMMARY
The faecal blood loss of six alcoholic subjects with normal gastric mucosa, six with superficial gastritis, and six with atrophic gastritis was studied before and during ingestion of 40 % v/v ethanol using 51Cr-tagged red blood cells. No significant change in faecal blood loss was observed in the normal mucosa and superficial gastritis groups but all subjects with atrophic gastritis bad significant increases of faecal blood loss during ethanol ingestion. These observations suggest that gastric mucosal morphology may be an important determinant of gastric mucosal bleeding during the ingestion of alcohol.
The role of ethanol in the pathogenesis of acute erosive gastritis and bleeding is controversial and poorly understood. A study employing gastroscopy has indicated a very high incidence of erosive gastritis following heavy ethanol ingestion (Palmer, 1954) but investigation of faecal blood loss, using 51Cr-tagged red blood cells, in apparently normal subjects exposed to ethanol did not demonstrate increased loss of blood in the stools (Bouchier and Williams, 1969; Goulston and Cooke, 1968) . There is some evidence that chronic gastritis may predispose to upper gastrointestinal bleeding during heavy ethanol ingestion (Winawer, Bejar, McCray, and Zamcheck, 1971) . However, in a recent survey no association between alcohol ingestion and upper gastrointestinal haemorrhage was observed (Needham, Kyle, Jones, Johnston, and Kerridge, 1971) . Differences in the histological status of the gastric mucosa from one study population to another might have accounted, in part, for the divergent findings observed in previous investigations. To determine the possible influence of the underlying morphology of the gastric mucosa on its response to ethanol, we studied faecal blood loss before and during the ingestion of ethanol in alcoholics with different histological conditions of the gastric mucosa.
Materials and Methods
Eighteen alcoholics were studied. Six had normal Received for publication 4 January 1973. mucosa and normal maximal acid output (MAO), six had superficial gastritis with normal or low MAO, and six had atrophic gastritis with low or absent MAO. The morphological status of the gastric mucosa was determined from biopsy specimens obtained from the antrum and body of the stomach by suction biopsy under fluoroscopic observation. The criteria utilized by previous investigators in this field (Joske, Finch, and Wood, 1955) were used in the histological grading of our biopsy samples. Gastric secretion of acid was quantitated using histalog as a stimulant in a dose of 1-5 mg/kg intramuscularly. The mean blood loss during the control period of the group with atrophic gastritis was significantly higher (p <0X005) compared to the groups with superficial gastritis or normal mucosa. There was no significant difference in the mean blood loss between the group with superficial gastritis and subjects with a normal mucosa during the control period.
There was no significant increase of blood in the stools of subjects with normal mucosa during the period of ethanol ingestion compared to the control period (table II) . Although one subject with superficial gastritis had a slight increase during the ethanol period, the mean blood loss for the entire group during the ethanol period was not statistically different from that observed during the controI period. In the atrophic gastritis group, all subjects had increases of faecal blood loss during the ethanol period. The mean for the whole group during the ethanol period was statistically higher (p <0.01) than that observed during the control period.
Discussion
Our findings indicate that the initial morphology of the gastric mucosa is an important determinant of the gastric mucosal response to ethanol. Previous studies regarding the role of ethanol on gastric mucosal bleeding have been conflicting. Gastroscopic and necropsy studies in man (Palmer, 1954 , 1971, Dinoso, Meshkinpour, and Lorber, 1972; Williams, 1956 ) and studies in experimental animals (Williams, 1956; Dinoso, Chey, Siplet, and Lorber, 1970 ) suggested a possible causal relationship between haemorrhagic gastritis and exposure to ethanol. However, faecal blood loss studies, utilizing 51Cr-tagged red blood cells in normal human volunteers, did not indicate significant gastrointestinal bleeding resulting from the ingestion of ethanol (Bouchier and Williams, 1969; Goulston and Cooke, 1968) . The dose of ethanol employed, the concentration of ethanol administered, or the variable subject populations in terms of status of the gastric mucosa are possible factors which could account for the differences in results reported by these earlier investigators. In a recent study (Winawer et al, 1971 ) it was suggested that upper gastrointestinal bleeding resulting from ethanol ingestion is associated with either superficial or atrophic gastritis. In our series, all subjects with atrophic gastritis were observed to have increased faecal blood loss during ingestion of ethanol.
Platelet function, which was implicated recently as an important factor in most episodes of upper gastrointestinal bleeding (Atik, 1972) , wasnotstudied.
However, abnormalities in platelet count, prothrombin time, partial thromboplastin time and bleeding time were not observed either before or after the administration of ethanol, and bleeding time has been shown recently to reflect platelet function (Harker and Slichter, 1972) . Lesions of the gastrointestinal tract with a potential for bleeding, such as oesophageal varices, oesophagitis, gastric and duodenal ulcer, colonic lesions, and haemorrhoids were excluded by a complete examination of the gastrointestinal tract before including individuals in the study group. None of our subjects had clinical or biochemical evidence of cirrhosis.
The biological properties of the gastric mucosa with atrophic gastritis, which influence the increased loss of red blood cells under basal conditions and which predispose it to the development of erosions and haemorrhage following exposure to 40 % ethanol, remain to be elucidated. However, it is not unreasonable to speculate, on the basis ofthe mucosal biopsy findings of the mucosa (Dinoso et al, 1972) , that ethanol may have a direct toxic effect on the superficial lining cells causing them to undergo necrosis and exfoliation. Such changes would expose the capillaries in the lamina propia to similar damage. In biopsy studies of the Heidenhain pouch of dogs performed serially, we demonstrated exfoliation of superficial lining cells, and congestion and oedema of the lamina propia following exposure to 20 and 40 % ethanol for 30 minutes (Dinoso et al, 1970) . It is well known also that an atrophic mucosa is much thinner than a normal mucosa (Palmer, 1954; Joske et al, 1955) . Using the method of Croft andLubran (1965) of estimatingtherate of exfoliation of the surface cells of the gastric mucosa, we found that the rate of cell exfoliation in subjects with atrophic gastritis is four times greater than that of subjects with normal mucosa or superficial gastritis (unpublished observations). Similar observations were made previously by Croft, Pollock, and Coghill (1966) . The inherent thinness and increased tendency of the epithelial lining cells to exfoliate in a mucosa with atrophic gastritis could contribute to the increased loss of red blood cells during the basal state as well as to the development of mucosal erosions and bleeding upon exposure to ethanol. 
